N-methyl D-aspartate (NMDA) evoked changes in blood pressure and heart rate from the rat superior colliculus.
Electrical stimulation and microinjections of the GABA antagonist bicuculline methiodide into the superior colliculus (SC) of the anaesthetized rat can evoke changes in blood pressure and heart rate. The long latency of bicuculline evoked responses, however, raises the possibility that they may have been produced by the diffusion of bicuculline to surrounding tissue, in particular, the periaqueductal gray. Thus, the purpose of the present study was to investigate whether such changes could have been produced by the activation of extracollicular neural elements. This was achieved by assessing the relative regional sensitivity of the SC and underlying structures (periaqueductal gray and dorsal tegmentum) with microinjections of the excitatory amino acid N-methyl D-aspartate (NMDA) for the production of short latency pressor responses. Dorsal midbrain injections of NMDA (200 nl of 100 mM) in the Saffan anaesthetized rat evoked clear short latency (single or double phase) increases in blood pressure accompanied in most cases by a longer latency increase in heart rate and respiration. Two regions within the dorsal midbrain contained significantly higher proportions of active sites compared with surrounding tissue: i) the superficial and intermediate layers of rostromedial SC, and ii) the caudal periaqueductal gray. The distribution of active sites indicated that pressor responses elicited from the rostromedial SC could not be explained by the diffusion of NMDA to underlying tissue. The question of whether the rostromedial SC might represent an early link in the circuitry responsible for organizing defensive movements and appropriate physiological changes to potentially dangerous overhead stimuli is considered.